
REMARKS 

Claims 1-28 are presented for examination in this application and subject to restriction. 
Applicant hereby elects to prosecute claims 1 -22 and claim 28. Claims 23-27 are 
withdrawn from consideration by the examiner. 

Specification and drawings 

Errors in specifying reference numbers are corrected in the amended specification 
paragraphs and the section defining the reference numbers. Reference number 34 is the 
substrate, 50 is the resistive trace, and the contact pads have been given number 52. 

In line 1 1 of page 17, the word "good" was changed to "low" to more accurately reflect 
what is meant by "good thermal conductivity" and be consistent with the discussion in 
the previous sentence. 

Correction of reference number 35 on Fig. 2c has been made to number 52. 
No new matter has been added. 

The word "plan" on pg 9, lines 6 and 28 is properly spelled. 

The term "full hard stainless steel" as used on page 17 line 20 is a common term of 
reference for temper of steel, and in this case, specifically for stainless steel, and is not 
indefinite. Submitted herewith is an excerpt fi-om a dictionary of steel industry 
terminology found at www.mesteel.com/dictionary. It shows the use of the term for 
various steels, including 301 stainless. 



Claims 

The independent claims 1 and 28 and several dependent claims were rejected under 35 
U.S.C. 103 (a) as being on unpatentable over Juliano et al. in view of Riley. While Riley 
teaches a thick film circuit element having substrates and layers that are formed via silk- 
screening onto the surfaces of the substrate, Riley only discloses such an operation on flat 
substrates. Juliano actually teaches away from silk-screening circuit element on non-flat 
surfaces (column 4 lines 17-25). Because of this, and no teaching or suggestion in Riley 
of silk-screening on non-flat substrates, it would not have been obvious to one of 
ordinary skill in the art to modify Juliano with silk-screen printing of layers and materials 
for the elements as taught by Riley to produce silk-screened thick-film circuit elements 
on non-flat substrates. The prior art cannot be viewed with the benefit of hindsight 
afforded by the applicant's invention, which is the only disclosure of silk-screen printed 
circuit elements on a non-flat substrate. 
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Claim 1 has been amended to include the non-flat substrate limitation of claim 2. Claim 
3 has been amended for proper dependency on claim 1 . Claim 2 has been amended to 
recite the connector element of claim 1 in a dependent claim. Claims 10, 13, 14, and 22 
have been amended for proper dependency on amended claim 2. 

Claim 28 has been amended to broaden its scope, and the limitation of the connector 
moved to new dependent claim 29. 

The amended claims now overcome examiner's 35 U.S.C. 103(a) rejection based on a 
combination of Juliano and Riley. All the other rejections of other dependent claims 
were also based on the combination of Juliano and Riley along with other patents. Since 
the amended independent claims overcome the combination of Juliano and Riley, the 
other dependent claims also overcome the rejections based on that combination. ' 

The claims, as amended, now overcome the examiner's rejections, and the application, as 
amended, is now in condition for allowance. 



Respectfully submitted, 
Andrew Booth et al. 



by 




Steven J. Kotula 
Reg. No. 41,911 



Husky Injection Molding Systems, Inc. 
288 North Road 
Milton, VT 05468 

802-859-835 1 Customer # 241 32 
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Specification section: 

REFERENCE NUMERALS USED IN THE DRAWINGS 



8 - hot runner nozzle assembly 
10 - preferred embodiment 
12 - heater assembly 
14 - nozzle body 
16 - channel 

18 - connector sleeve assembly 
20 - nozzle tip 
22 - conductor 
24 - slot 

26 - dielectric layer 
28 - resistive layer 
30 - locating hole 
32 - insulation layer 

34 - [contact pads] substrate 

35 - detent groove 

36 - connector housing 

37 - first contact groove 

38 - locking detent assembly 

39 - second contact groove 

40 - contact 
42 - key 
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44 detent pin 
46 - detent spring 

48 - low resistance conductive trace 
50 - resistive trace 
52 - contact pads 
54 - passageway 

56 - wound cable heater temperature profile 
58 - copper sleeve heater temperature profile 
60 - optimized computer temperature profile 
62 - preferred embodiment temperature profile 

Specification Paragraphs: 



Pg 12 In 18 

Referring now to FIG. 2a, 2b, 2c, and FIG. 3, the 

heater assembly 12 is shown. The heater assembly 12 comprises 
an optional slot 24, a locating hole 30, a substrate 34, a 
thick-film dielectric layer 26, a thick-film resistive layer 
28, at least a pair of contact pads [35]52 and an insulation 
layer 32. The heater assembly 12 comprises various layers of 
different materials. The substrate 34 in the preferred 
embodiment is a C-shaped piece of metal, typically made from 
steel or other thermally conductive material. The optional 
slot 24 runs the length of the heater and allows the substrate 
to act as a self clamping spring when installed around the 
nozzle body 14. In the preferred embodiment the substrate 34 
is made from 430 stainless steel machined from solid bar or 
tube to have approximately 0.020" to 0.040" thick cylindrical 
wall . 
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1- y -1- D XI J £. 

During the formation of the conductive trace 48, at 
least two contact pads [50] 52 are formed from the same 
material. The contact pads [50] 52 in the preferred embodiment 
are located at each end of the resistive layer 28 and provide 
a place to apply electrical power to the heater assembly 12. 
The contact pads [50]52 are located in a predetermined 
position on the heater assembly 12 for interface with the 
connector sleeve assembly 18 when the sleeve is fully 
installed and locked in place. 

Pg 16 In 10 

Applied over the resistive layer 28 is the 
insulation layer 32 also using a silk-screen process. The 
insulation layer 28 is not applied over the contact pads 
[35]52. The insulation layer 32 is a mechanical, thermal and 
electrical insulative substance that protects the resistive 
layer 28 from abrasion and electrical shorts and reduces heat 
loss from the outside surface of the heater. The insulation 
layer 32 comprises a glass matrix which is fired at a 
temperature of approximately 600° C. 

Pg 16, In 26 

The connector housing 36 is an annular shaped plug 
that will slidably engage the outside diameter of the heater 
assembly 12. A key 42 on the inside diameter of the housing 
36 interfaces with the slot 24 and properly aligns the sleeve 
assembly 18 with the contact pads [35]_52. The first and 
second contact grooves 37 and 39 are formed on the inside 
surface of the connector housing 36 for the insertion of 
spring contacts 40. The passageways 54 allow for the 
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^ijc (conductors tnrougn tne wall of the 

housing 36 for connection to the contacts 40. 

Pg 17 In 5 

The connector housing 36 in the preferred embodiment 
is made from a pressed and fired 96% dense alumina ceramic 
material. This material currently offers properties that are 
best suited for high temperature environments and exhibits 
electrical and thermal insulative properties. It could 
however be easily manufactured from any suitable material that 
possesses high dielectric properties and [good]low thermal 
conductivity. 

Pg 17, In 13 

The connector housing 36 is an annular shaped plug 
that will slidably engage the outside diameter of the heater 
assembly 12. A key 42 on the inside diameter of the housing 
36 interfaces with the slot 24 and properly aligns the sleeve 
assembly 18 with the contact pads [35]52. The first and 
second contact grooves 37 and 39 are formed on the inside 
surface of the connector housing 36 for the insertion of 
spring contacts 40. The passageways 54 allow for the 
installation of the conductors 22 through the wall of the 
housing 36 for connection to the contacts 40. 

Pg 18 In 2 

Referring to FIG. 4, FIG. 5 and FIG. 8, the locking 
detent assembly 38 is shown. The detent assembly 38 is 
inserted in the detent groove 35. The detent groove 35 runs 
the length of the housing 36, and is wide enough to fully seat 
the detent assembly 38. The detent assembly 38 comprises a 
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detent spring 46 and a detent pin 44. When the housing 36 is 
installed on the heater assembly 12, the detent pin 44 is 
aligned and communicates with the locating hole 30. This 
alignment automatically occurs when the key 42 engages the 
slot 24 of the heater assembly 12. The detent spring 46 is 
made from a sheet material that exhibits spring like 
characteristics that can withstand the high temperatures of 
the molding process. In the preferred embodiment the detent 
spring 46 is made from type 301 stainless steel. As the 
connector sleeve assembly 18 is slid down the heater assembly 
12, the detent pin 44 is sized to engage the locating hole 30 
and effectively locks the connector sleeve assembly 18 onto 
the heater assembly 12 in the proper location and insures the 
alignment and communication of electrical current through the 
spring contacts 40 and the contact pads [35] 52. 



Claims: 



1. (amended) [In an injection molding machine, a] A 
thick-film electric heater, comprising [,] : 

a) a thermally conductive non-flat substrate 
surface; 

b) a silk-screened dielectric layer applied on said 
substrate surface; 

c) a resistive layer applied on said dielectric 
layer thereby forming a circuit for the 
generation of heat; 

d) at least a pair of silk-screened contact pads 
applied in electrical communication with said 
resistive layer for electrical connection to a 
power source; and 
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e) an insulation layer applied over said resistive 
layer [ ; and 

f) a connector housing for mechanical connection of 
a contact to each said contact pad, thereby 
eliminating the need for soldering, brazing or 
other phase altering connection means] . 

2. (amended) The heater of claim 1, [where said 
substrate is a non-flat surface] further comprising a 
connector housing for connection of a contact to each of said 
contact pads . 

3. (amended) The heater of claim [2]1, where said non- 
flat surface is cylindrical. 



10. (amended) The heater of claim [1]2, where said 
connector housing further comprises a locking detent that 
engages a locating hole on said substrate. 

13. The heater of claim [1]2, where said connector 
housing further comprises a key for slidably engaging a 
longitudinal slot in said substrate, thereby aligning radially 
said contacts with said contact pads. 

14. The heater of claim [1]2, where said connector 
housing is made from a ceramic material. 

22. The heater of claim [1]2, where said contact is made 
from gold plated steel. 

28. An injection mold runner nozzle having a co-axially 
disposed cylindrical heater comprising: 
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a) a cylindrical, thermally conductive substrate 
[with a slot running the entire length of said 
substrate, said substrate] having a smaller 
coefficient of thermal expansion than that of 
said nozzle, thereby causing said substrate to 
[further] clamp onto said nozzle as said nozzle 
and said substrate heat up; 

b) a silk-screened dielectric layer applied on said 
substrate; 

c) a resistive layer applied on said dielectric 
layer thereby forming an electrical circuit for 
heat generation; 

d) at least a pair of silk-screened contact pads 
applied in electrical communication with said 
resistive layer for electrical connection to a 
power source; and 

e) an insulation layer applied over said resistive 
layer [; and 

f) an annular connector housing that slidably 
engages said substrate for mechanical connection 
of a contact to each said contact pad] . 
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Jf age 1 or fi 




,,,, , a, \ COPY OF PAPERS 

JUL 3 0 2002 I T ORIGINALLY FILED 




1^. 

T-Bend 0-,1-,2-, etc. 



Taconite 

1940s, so integrated steel companies now process the lower-grade taconfte to make ifusS. 

Tailored Blanks '^(J^ ^//^ 

A section nf «he«>t nr chHn Mia* i<. t- I .• . .. V <v 

Tandem Coating Line ^ 
Tandem Mill 

Tapping 

Transferring molten metal from melting furnace to ladle. 
Tarnish 

Surface discoloration on a metal, usually from a thin film of oxide or sulfide. 
Teeming 

Temper 
Temper 

mmmmmm 

ALUMINUM SHEET - (See Aluminum) 

COPPER BASE ALLOYS (Cold Rolled) - B S Gage Numbers. 



http://www.mesteel.eom/dictionary/t.htm 
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NOTE - Hardness is indicated condition wtiile hardness varies with alloy changes. 

'^^"'P^' Harness 

Commercially Soft 

Quarter Hard One Number Hard 

Two Numbers Hard 

Hard Temper Four Numbers Hard 

^^aHard Six Numbers Hard 

Spring Temper Eight Numbers Hard 

Extra Spring Temper Ten Numbere Hard 

SHEET STEEL (Low Carbon Cold Rolled) - Temper Classifications. 

'^^"'P^'' Rockwell 

^^^^ 069 and thinner B 90 min. 

070 and thinner B 84 min. 

Half Hard Approx. R/B 70/85 

Quarter Hard Approx. Rm 60/75 

Soft Commercial Quality Approx. R/B 66 max. 

Drawing Quality Approx. R/B 55 max. 

STAINLESS STRIP STEEL (Cold Rolled Temper Classification) - Type 301. 

Srenath o^tieXtnSiTnr'L?^^^ ^ ^^"^ f " ^^"^^^"^ ^^'"es for tensile 

s rength or yield strength or both. However, because of custom, both distributors and customers 
alike rely on approximate Rockwell readings for temper classification. To illustrate- 

Temper (Type 301) Rockwell Tensile Psi 

Approx. B 75/85 110,000 Min. 

Quarter Hard Approx. C 25/30 125.0O0 Min. 

^^'^ ^^^^ Approx. C 30/35 150.000 Min. 

Three Quarters Hard Approx. C 35/40 175,000 Min. 

^^^^ Approx. C 40/45 185.000 Min. 

Extra Hard (Type 301) Approx. C 45 min 200.000 Min. 

Type 430 Soft Approx. B 75/86 75/85.000 
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STRIP STEEL (Low Carbon Cold Rolled) - Temper Classifications. 

Means Tensile 

No. 1 Full Hard 069 and thinner B 90 min 80.000 

070 and thicker B 84 min 80,000 

No.2 Half hard g 70/85 64.000 

No.3 Quarter Hard g 60/75 54,000 

N0.4 Skin Rolled g 65 max 48.OOO 

No. 5 Dead Soft B 55 max. 

TEMPERED SPRING STEELS (Strip) - Temoerindicptinn ic to p.^u...... 

SroRlilXTS'oSi'v T^I^Per Classifications - NOT STANDARDIZED. FOR 

System No. 1 Temper indicates a soft condition.) The fdirng rS ra^JefarLTp'^^only. 

Temper-Number /?oc/cv.e// - 30 7 Sca/e Rockv^l, B Scale 

' '■"'"P"^ Aim at 46/52 Aim at 45/53 

""■^''^'"P^^ Aim at 50/56 Aim at 51/59 

No. 21/2 Temper Aim at 52/58 Aim at 53/62 

''^•''■""'P"^ Aim at 54/60 Aim at 56)66 

""■^^^^P^'- Aim at 58/64 Aim at 62/71 

*No. 5 Temper Aim at 62/68 Aim at 68/77 

*No. 6 Temper Aim at 62/73 Aim at 75/84 

Tension Leveling 

Telescoping 

Transverse slipping of successive layers of a coil so that the edge of the coil is conical rather than 
Temper Brittleness 
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